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Mr. Stuart Millar

President

Piper Aircraft Corporation

2926 Piper Drive

Vero Beach, Florida 32960-1964

On February 25, 1989, a Piper PA-18 Super Cub experienced an in-flight
separation of the left wing near Jacksonvilie, Arkansas. The pilot and one
passenger were fatally injured, and the airplane was destroyed. The National
Transportation Safety Board’s investigation of the accident revealed that the
forward 1ift strut of the left wing had separated near its lower end in an area
of internal corrosion. 1/

On August 29, 1989, a Piper PA-22 Tri Pacer experienced an in-flight
separation of the right wing at Moose Lake, Minnesota. The flight instructor
and second pilot suffered fatal injuries, and the aircraft was destroyed. The
Safety Board’s investigation revealed internal corrosion of the forward 1ift
strut of the right wing at the separation near its Tower end. 2/

Metallurgical examinations of both separated 1ift struts by the Safety
Board revealed that the internal corrosion of the lower ends of the struts was
severe. Although the separations occurred on different model airplanes, many
similarities existed between the two strut separations. The wall thickness of
the tubular steel struts had been severely reduced from the inside by corrosion
to less than 0.001 inch over most of the separation areas. The original
thickness of the struts was typically between 0.035 and 0.039 inch. The
separations had occurred within 8 inches of the lower ends, where the most
severe corrosion was present, and both fractures occurred on roughly horizontal
planes to the strut’s normal position on the airplane. The plane of the
fractures and the locations apnd orientations of the most severe areas of
corrosion strongly suggest the presence of standing water within the struts.
In the Minnesota accident, internal corrosion had perforated the strut prior to
the final separation, and corrosion products were visible on the bottom surface
of the strut.

1/ NTSB Field Accident Report MKC-89-F-A063, Brief No. 598 (attached).
2/ NTSB Field Accident Report MKC-89-F-Al91. The investigation is continuing.

5194



The Piper Aircraft Corporation (Piper)} has manufactured 15 models of
airplanes that incorporate tubular steel wing 1ift struts. Currently, about. .
20,000 of these airplanes are in service. Piper addressed internal corrosion:
of wing struts in Service Bulletin ({SB) 528, issued October 28, 1976.

Specifically, SB 528, and its later revisions, recommend a one-time application

of internal corrosion impedance measures and a 5-year cycle of recurrent -
external inspections. The corrosion impedance measures involve removing the -
strut, injecting a quantity of preservative oil into the strut, coating the .
interior surfaces by sloshing, and then draining the excess oil. Since the
1ift struts are closed tubular structures and direct internal inspections are -

not practical, Piper recommends an external method to detect the internal '

corrosion by means of a "punch"™ test using a Maule Fabric Tester. The test -
involves pressing the tip of the tool into the strut to a specified reading. -
(80) on the tester. The test is performed in a 0.25-inch by 0.25-inch grid on

the bottom surface of the lower 11 inches of the struts. An 80 reading on the

Maule Fabric Tester represents about 28.5 pounds of force. Piper has
empirically determined that this force level will produce perceptible denting
when the strut wall thickness 1is 7less than 0.024 inch, indicating that

corrosion is present. A typical strut, when tested in accordance with the SB,
will require roughly 500 individual punch tests per surface.

The Federal Aviation Administration (FAA} subsequently issued

Rirworthiness Directive (AD) 77-03-08 making the content of SB 528 mandatory
and requiring an initial inspection within 30 days of the effective date of
the AD, July 31, 1978. Logbook entries for both accident airplanes indicated
that the requirements of AD 77-03-08 had been accomplished. On one of the

accident airplanes, the AD-mandated 5-year recurrent punch test inspection had -

been accomp11shed about 11 months before the accident. However, no additional - .
corrosion impedance measure was accomplished when the inspection was performed

nor was any required by the AD.

Chemical tests were conducted on the interior surfaces of the'FaiTéd :

struts on both accident airplanes. Analysis of the tests indicated the
presence of petroleum-based, corrosion preventive substances on uncorroded
areas of both failed struts. However, no preservatives were found in the:
severely corroded regions, which strongly suggests an environmental degradat1on.

of the corrosion preventives in these areas.

A review of service difficulty reports revealed an 'addifibnéﬁf 15- '
reports of internal corrosion involving wing 1ift struts on Piper model PA-18 °
and PA-22 airplanes. In addition, 9 instances of internal corrosion were

reported on other Piper models equipped with steel wing lift struts. In 7 of
these 24 reports, the internal corrosion was detected by the AD-mandated punch

test, 8 cases were found by radiographic inspections, and 1 was detected
during visual examination. There was no indication given in the repnrts on hDW' :

the corrosion was detected on the remaining 8 1ift struts.



The failure of a strut only 11 months after it was subjected to the
punch test inspection described in AD 77-03-08 indicated that the inspection
method is not a reliable means of detecting internal corrosion which, in the
absence of further corrosion impedance treatment, can progress rapidly to
failure. Further, the absence of preservative oil in the failed strut showed
that the one-time application of the oil is not adequate to ensure contiued
protection from or impede the spred of corrosion.

Piper has apprised the Safety Board of a draft revision to the current
SB, in which it will recommend several changes. These changes include an
immediate inspection of all tubular steel struts followed thereafter by yearly
inspections (reduced from 5 years), yearly applications of corrosion impedance
measures (increased from a one-time application), and inspections of both the
upper and lower surfaces of the struts (previously only bottom surfaces).

The Safety Board believes that the FAA should mandate these actions
immediately to assure the continued safety of Piper airplanes having the
tubular steel wing Tift struts.

The Safety Board does not believe that these measures should be
considered a final solution to the problem. The punch test procedure seems to
be burdensome, subject to error, and at best will detect the presence of only
advanced corrosion that had consumed nearly one-third of the wall thickness.

Therefore, the Board believes that an improved nondestructive test
procedure should be developed that would provide more positive indications of
strut internal corrosion than the currently mandated punch tests.

In addition, the Safety Board is aware that Piper has redesigned and is
currently manufacturing a new, sealed strut for the PA-18 and PA-19 model
airplanes to prevent the collection of moisture in the wing strut. Similarly,
sealed wing struts are presently being designed for some of the other Piper
model airplanes that incorporate tubular steel wing 1ift struts. The Safety
Board believes that new struts should be designed for all model airplanes. The
new, sealed struts will relieve the burden of yearly inspections, and

replacement of the unsealed struts should be required when the new, sealed
units are available.

Therefore, the National Transportation Safety Board recommends that
Piper Aircraft Corporation:

Develop an improved, nondestructive method for detecting
internal corrosion in the wing 1ift struts of Piper
airplanes models equipped with tubular steel wing 1ift
struts. (Class I, Urgent Action) (A-89-104)

Develop sealed wing struts for all models of Piper
airplanes that incorporate tubular steel struts. (Class
IT, Priority Action} (A-89-105)



Also as a result of its investigation, the Safety Board issued Safety -
Recommendation A-89-103 to the Federal Aviation Administration. R '

The National Transportation Safety Board is an independent Federal
agency with the statutory responsibility "...to promote transportation safety.
by conducting independent accident investigations and by formulating safety
improvement recommendations" {Public Law 93-633). The Safety Board is vitally
interested in any actions taken as a result of its safety recommendations and
would appreciate a response from you regarding action taken or contemplated
with respect to the recommendation in this letter. Please refer to Safety
Recommendations A-89-104 and -105 in your reply.

KOLSTAD, Acting Chairman, BURNETT, LAUBER, NALL, and DICKINSON, Members,'

concurred in these recommendations. 7
/’/ /
4 VAN 7L R

)/ James L. Kolstad :
\ Acting Chairman o



1 3994

PINNATIVE LNMLS 3HL 0L G3LYT3EN SVM SIHE LYHL NJIANI ON SYM 3M3HL Ind *(Zv0°0) TOHBINY MH0F JINELISOd SvR

100713 S, L% 3HL 40 MI3HI ASODIIXOL ¥ CHLIIf J3IT4H0D N34 d¥H A8C5# NILITHMHE INAS YILId 3 BO-£0-4Le Y LYHL I3MOHS S3IIMING
NO0E 907 “LiNY1S 3HL NI dbd 3IMIM SHMYK M3ILleM ONITHWISIM S3INIT INIVA Omi "E34MAII0 AvH NOISONMOD 3¥3n3AS8 INIHA INd 3d 33003
MOLIGIHNI ON fM3IAIACH *SVINY QDIOMYMOI-NON IHL NI (10-T¥N) MOLIBIHNI NOISOMMN03 ¥ 40 3IN3IS3Yd4 3HL I3M0HS 339V48N8 INISNI
3Hl 40 1831 WIIW3IHI ¥ ‘HONI BE'0 SYM T1I¢M 3JHL 40 NOIiYMud 13408403-NON 3ZHL 40 SS3INNJIHL 3HL “(HINI T00'0 NWHL S§837) 3943
ANINN ¥ 0L N3T0MMED dve Ten SLI AMIHM VIAMY NY NI J37TIvd Adve LAYMES FRL 3 43404403 IWOIFE dvH LN¥LS 3HL 40 JFISHI 3HL
SATIVENDY WYXT TIYIIDMNTIIYLI3W ¢ '309¥YN3504 JHE a1 sI3HIYLILY S¢m LI IMIZHM WOME SIHONI 9 XM4AV ¢Q3TNIVd OPH IN¥LS EATT JMeMYO0d
1437 JHL 237T93NIZH J9¥NIINM 3HL J0 HUX3 NY *v3IMY 4349000 ¢ NI J3IHSYMI B IND 3HL 01 NN4S 140% 3HL < ATTININR35ANS *4371vd

AyH 1439 FHLI 30 OHEM L1437 3JHL 340N 3 40 d3MDUTT A3HL "17d4 NI S¥M LI SY 143V JHLI WOMSd 3ISION AN0T ¥ dMY3IH S3SSINLIA oML
e BATFELION————

AN IAHIY ~ (SIFUTFIRY JUBWRGLSL]
HH/NNN - FARE04070Y HN/NNN ~ BHI-TFTNY
HN/MNE ~=REE 04 1887 MN/NNA —FHBuAG U] HH/ZMNR - @4R] Jjraadty
MN/NNA ~5681 0f 15€7 MN/NNT ~T3pOolHa4ey HN/MNI ~- 83018 SYIUOY GNYT FHAINYT 38
HN/NNR - SJdH ¥C 1587 00051 -~ 12301 MN/MNA - FUSIIOG AYIIHIHKGD
(S4N0H) awWLj JUETT Y MATABY IUBTIT; TRILLSTH (S)BUEEY/(S)8383T4TYd8)
LIWIT/GHAGTEN ON-TIRITIAR dITvn — 8380141934387 TeITRay ot - 8hy prHeEnol-ur-307 Ty
———-UOT}EWED U] [BULDSIB4-———
1HOINAYD -~ IHETLT] 40 UOTIFTIPpUO]
INON -~ UOTI3EIT<STO8d
INDHN - EpMT/HO4Y BdR] 3NON -4HeISTH 0} SuUalIjondisgg
VN -~ SRGEYL ARENULRY BNON - SINRIRSE] JO BuUR] NINOME L4 005¢ - BUI(Ia] 3}sambpn
/N - BOBJANE RENLNY INON - JYe{d T9BET{3 40 S8«4AL 113¥3LLIVIS5 14 005E -  SRERGIJ/AME 1E8h0T
/N - BIN/YHYT Resurny 8084541 /1Y B 001 - ARITLIQLISEN
Y/N - Iusp] AEnENY SIM C10/082 ~PB845/4T0 PUIH
19307 WA - dayjeap orsey
e3e] 340341y HOT}3E01353(] U/N — SS5oualafawn]
4P AMM3S /N - poylay
AIHES/LYMOANIY 430 THT04 BdnGlRd48] }SeT ONI 43183 46 340334 ON -~ BUtatdg xn
SPINTHOL S J4044TY RuJAUTY] el <ayjean
e R TIRRIOII] SUCOI}ELBL0/FHAMUDL TALT]————
4H 051 - 1an0g pajey < «~ 87285 Jo ‘o
MOLIMNANYI-GNTLVI0NIIOEY - 84K JUIBU] 0ELT - M SS0Jdg ey
ON -~ wa3sAs5 BUIuden F1e15 T - SSUIBLY J3QUAN I3XI4 VW-133HATIVE - J83G BRtpue]
HHNAMHN - P33enIj3g/paTiessusr 1713 02E-0 SNIHODAT - 12pOH/84EY FU3 g1-vd M3dId - 13pal/a4el
————UOTFRWIO ST JJRIDATY————
IGINNI— BUILN] Paldnddg QuUapIoay
4] 0 ¢ 1 S5e4 INON Fé6 M43 bT- tApUR pa3anpuo] FYRTIT A
0 ] 0 ) ma.ud 414 TYNDSNHIL- Hotjedady 40 S=R%
S1ION FRINR AN SNOTJEG 12qe4 d3A0MNES3A
SET4NFUY SEEWEe] }Y434TY LAYNIMIV TVHALTINIINGY-93801 41348 SUIje8d4) 845
————UDI}EWIOJU] DISEF-mm
183 SESL - €127y auwrij HOBLAN *ON ‘EHoY Jr¥ MRAHITENNDSNIRT &48/52/¢c BaE - *ON BT 4

1HEB1ANY 4D Javay

penOc I3l dusEMIYSEn
PEE0 RYSJES HOTIRGJL0H48HEN] 201 0N



Brief of Accident {(Coaktinued)

File No. - 598 . 2725/B9 - JACKSONVILLE»AR A/C Res. No. N7SBOT . - T Time (Lel) - 1515 CST

Beeurrence §1 AIRFRAME/COMFONENT/SYSTEN FAILURE/MALFUNCTION
Fhase of Oreration  CRUISE

findind(s}
i. MAINTEMANCEySERVICE BULLETINS — INAREGUATE - MANUFACTURER
2, WINGsBRACING STRUT - CORRODED
3., WING - SEFARATION

{iceurrence ¥2 IN FLIGHT COLLISION ITH TERRAIN/UWATER
Fhhase of Oreration BESCENT =~ UNCONTROLLED

~ww-Frobable Cause-w-=

The MNatiomal Transportation Safetw Roard determines that the Frobasble Causel(s) of this scgident wasi
SEVERE COKKOSION OF THE LEFT FORWARIN WING LIFT STRUT WHICH RESULTEDR IN THE IN-FLIGHT SEFARATION OF THE LEFT WING.
A CONTRIBUTING FACTOR WAS INADEQUACY OF THE AFPFLICABLE SERVICE BULLETIN,



